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TECHNICAL MEMORANDUM

JO CARL BACH AND DAN MCCORMACK THE BOEING COMPANY

FROM KRISKRI HENDRICKSON AND MARIO LOPEZ

DATE FEBRUARY 16 2007

RE NBF SOFT EVALUATION IN AREA OF STORIT DRAIN LINE REROUTE

THISTHI DOCUMENT PRESENTSPRESENT THE RESULTSRESULT FROM THE SOIL INVESTIGATION AT THE NORTH BOEING FIELD SITE ALONG

THE PROPOSED STORM DRAIN REROUTE BETWEEN BUILDING 3332 AND THE SEATTLE CITY LIGHT GEORGETOWN STEAM

PLANT PROPERTY THE PURPOSE OF THISTHI INVESTIGATION WAS TO DOCUMENT SOIL CONDITIONSCONDITION ALONG THE PROPOSED

REROUTE AREA BETWEEN MFL187 AND MIII8IA SEE FIGURE 1

THISTHI SOIL INVESTIGATION CONSISTED OF FIVE EXPLORATION BORINGSBORING LOCATED ALONG THE PLANNED STORM DRAIN

REROUTE SIX BORING LOCATIONSLOCATION WERE PROPOSED IN THE WORK PLAN BUT SLR6 WAS NOT DRILLED BECAUSE THE

DRILLING RIG
COULD NOT ACCESSACCES THE PLANNED LOCATION OL1 NOVEMBER 22 2006 CASCADE DRILLING WAS OUSITE TO

DO THE BORING INVESTIGATION WITH THE SUPERVISION OF NATHAN MOXLEY OF LANDAU ASSOCIATESASSOCIATE AND JENNIFER

PARSONSPARSON OF BOEING AT EACH LOCATION THE DRILLER LIANDAUGERED TO AT LEAST FT BELOW GROUND SURFACE BGS

TO ALLOW DISCOVERY OF UNKNOWN UTILITIESUTILITIE NUT IDENTIFIED BY THE PRIVATE LOCATOR BORING LOGSLOG CAN BE SEEN ON

FIGURESFIGURE THROUGH 7

AT EACH BORING LOCATION SOIL SAMPLESSAMPLE WERE COLLECTED AT THREE DIFFERENT IFT INTERVALSINTERVAL TO TO 4

AND TO 6 IN TWO OF THE BORINGSBORING SLR2 AND SLR3 THE DRILLER ENCOUNTERED OBSTRUCTIONSOBSTRUCTION AND THE BORING

LOCATIONSLOCATION WERE MOVED NORTH OR SOUTH OF THE PROPOSED LOCATIONS SAMPLESSAMPLE FROM SLR3 WERE COLLECTED FROM

TWO DIFFERENT BORING LOCATIONSLOCATION SEE FIGURE I ALL SAMPLESSAMPLE WERE FIELDSCREENED VISUALLY FOR THE PRESENCE OF

PETROLEUM HYDROCARBONSHYDROCARBON AND VOLATILE ORGANIC COMPOUNDSCOMPOUND VOCS BASED ON FIELD SCREENING RESULTSRESULT ONE

SAMPLE WAS SELECTED FOR VOC ANALYSISANALYSI USING US ENVIRONMENTAL PROTECTION AGENCY EPA METHOD 8260

FOUR SAMPLESSAMPLE WERE SELECTED FOR TCLP METALSMETAL ANALYSISANALYSI USING THE EPA TOXICITY CHARACTERISTIC LEACHING

PROCEDURE AND THREE SAMPLESSAMPLE WERE SELECTED FOR DIESELRANGE AND OILRANGE PETROLEUM HYDROCARBONSHYDROCARBON

ANALYSISANALYSI USING THE WASHINGTON STATE DEPARTMENT OF ECOLOGY ECOLOGY METHOD NWTPIIDX ALL SOIL

SAMPLESSAMPLE WERE ANALYZED FOR POLYCHIORINATED BIPHENYLSBIPHENYL PCBSPCB USING EPA METHOD 8082 UPON COMPLETION

OF THE BORING INVESTIGATION EACH BORING WAS ABANDONED BY FILLING THE BOREHOLE WITH BENTONITE CHIPSCHIP AND

COVERING THE UPPER INCHESINCHE WITH COLDPATCH CONCRETE SOIL CUTTINGSCUTTING WERE CONTAINED IN DRUM LABELED

AND STORED III SECURED AREA

PCBSPCB WERE DETECTED IN ALL SAMPLESSAMPLE THE HIGHEST CONCENTRATIONSCONCENTRATION WERE FOUND AT SLR2 AND SLR3

BARIUM WAS THE ONL TCLP METAL DETECTED ALL RESULTSRESULT WERE LESSLES THAN THE DANGEROUSDANGEROU WASTE CRITERIA DIESEL

RANGE ANDOR OILRANGE PETROLEUM HYDROCARBONSHYDROCARBON WERE DETECTED IN EACH SAMPLE ANALYZED SEVERAL VOCSVOC

WERE DETECTED IN THE SAMPLE ANALYZED TABLE PRESENTSPRESENT THE SOIL ANALYTICAL RESULTS
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SOIL CLASSIFICATION SYSTEM

MAJOR
DIVISIONSDIVISION

USCSUSC
GRAPHIC LETTER
SYMBOL SYMBOLT

GRAVEL AND
GRAVELLY SOIL

MORE THAN 50 OF

COARSE FRACTION RETAINED

ONLILO SIEVE

CLEAN GRAVEL

LITTLE OR NO FINESFINEJ
COC

UJ ELI000

00

0
TS

GFL
3W

GP

GRAVEL WITH FINESFINE GM
APPRECIABLE AMOUNT OF

ILKC

FINESFINE GC

SAND AND
SANDY SOIL

MORE THAN 50 OF

COARSE FRACTION PASSED

THROUGH NO
SIEVE

CLEAN SAND

UTILE OR RIO TRIESTRIE

SAND WITH FINESFINE
APPRECIABLE AMOUNT OL

FINESFINE

SW

SP

TYPICAL

DESCRIPTIONSDESCRIPTION 1213

WELLGRADED GRAVEL GRAVELSAND MIXTURESMIXTURE LITTLE OR NO LINESLINE

POORLY GRADED GRAVEL GRAVETSAND MIXTURESMIXTURE LITTLE OR NO TINESTINE

SITTY GRAVEL GRAVELSANDSILT MIXTURESMIXTURE

CLAYEY GRAVEL GRAVELSANDCLAY MIXTURESMIXTURE

WALLGRADED SAND GRAVELLY SEND LITTLE OR NO FINESFINE

POORLY GRADED SAND GRAVELLY SEND TITLE OR NO FINOSFINO

SILTY SAND SANDSILT MIXTURESMIXTURE

CLEYEY SAND SANDDAY MIXTURESMIXTURE

INORGANIC SILL AND VERY FINE SAND ROCK FOUR SILTY OR CLAYEY FINE

SAND NRCLAYEY SILT WITH SLIGHT PLASTICITY

INORGANIC CLAY OF LOW TO MEDIUM PLASTICITY GRAVELLY CLOY SANDY
CLAY SILTY CLAY LEARN CLAY

ORGANIC SILT ORGANIC SILTY CLAY OF LOW PLASTICITY

SM

SC

SILT AND CLAY

LIQUID LIMIT LESSLES LINEN 50

TI1

LU

US

IX

LU

1III
ML

CL

OL

SILT AND CLAY

LIQUID LIMIT GREATERTHARI 50

NIH

CH

OH

INORGANIC SILT MLCACEOUSMLCACEOU OR DLATOMECEOUSDLATOMECEOU FINE SAND

INORGANIC CLAY OF HIGH PLASTICITY FAT CLEY

ORGANIC CLAY OF MEDIUM TO HIGH PLASTICITY ORGANIC SILT

HIGHLY ORGANIC SOIL PT PEAL HUMUSHUMU SWAMP SOIL WITH HIGH ORGANIC CONTENT

GRAPHIC LETTER
OTHER MATERIALSMATERIAL SYMBOL SYMBOL TYPICAL DESCRIPTIONSDESCRIPTION

PAVEMENT AC OR PC ASPTIAFT CONCZETEPEVEMEMNT OR PORTLAND CEMENT PAVEMENT

ROCK RK ROCK SEE ROCK CLASSIFICATION

WOOD WD WAOD LUMBER WOOD CHIPSCHIP

DEBRISDEBRI 379A DB CONSTRUCTION DEBRISDEBRI GARBAGE

NOTESNOTE 1 USCSUSC LETTER SYMBCLSSYMBCL CORRESPOND TO SYMBOLSSYMBOL USED BY THE UNIFIED SOT CLASMFICATION SYSTEM AND ASTM CLASSIFICATION METHODS DUAL LETTER SYMBOLSSYMBOL EGPSM FOR SEND OR GRAVEL HNDICATE SOT WITH EN ESTIMATED 515 FINES MULTIPLE LETTER SYMBOLSSYMBOL EG MLJCL INDICATE BORDERLINE OR MULTIPLE EEL CLASSIFICATIONSCLASSIFICATION2 SOIL DEACRIPTJOASDEACRIPTJOA ARE BASED ON THE GENERAL APPROACH PRESENTED IN THE STANDARD PRACTICE FOR DESCDPTAN ARID IDENTIFF CALON OF SOILSSOIL VISUALMANUEL PROCEDUREOUTLINED IN ASTM 2488 LMNERO
LABORATORY INDEX TESTING TIESTIE BEEN CONDUCTED SOIL CLASSIFICATIONSCLASSIFICATION ARE BASED ON THE STANDAD TEST METHOD FAR CASSIFF CATONOF SOILSSOIL FAR ENGNNEENNG PURPOSESPURPOSE AS OUTLINED IN ASTM 2487

3 SOIL DESCRIPTION TERMINOLOGY IS BASED ON VISUAL ESTIMATESESTIMATE IN THE ABSENCE OF
LABORATORY TEST DATA OF TIRE PERCENTAGESPERCENTAGE OF EACH OLI TYPE AND IS DEFINED ES FOLLOWSFOLLOW

PRIRRMRY CONSTITUENT 50 GRAVEL SAND SI117 CLAY ETC
SECONDARY CONSTITUENTSCONSTITUENT 30 AND 50 VERY GRAVELLY VERY SANDY VERY SILTY ETC

15 ANTI 30 GRAVELY SANDY SILTY ETC
ADDITIONAL CONSTITUENTSCONSTITUENT 5 AND 15 WITH GRAVEL WITH SAND WITH SILT ETC5 TRACE GRAVEL TRACE SAND TRACE SILT ETC OR NOT NOTED

UI

UI

US

US

LI

US

C
LII

DRILLING AND SAMPLING KEY FIELD AND LAB TEST DATA
SAMPLER TYPE SAMPLE NUMBER INTERVAL

CODE
DESCRIPTION CODE

DESCRIPTION325INCH 00 242INCH 113 SPLIT SPOON PP 10 POCKET PENETROMMRELER TNT200INCH 00 150INCH ID SPLIT SPOON
SAMPLE IDENTIFICATION NUMBER TV 05 TORVANE TSF

SHELBY TUBE
PLO 100 PHOTAIONIZELICN DETECTOR VOC SCREENING PPMGRAB SAMPLE RECOVERY DEPTH INTERVAL WE 10 MOISTURE CONTENT

SINGLETUBA CORE BARREL
120

DRY DENSITY PCF
DOUBLETUBE CORE BARREL SAMPLE DEPTH INTERVAL

50 MATERTAL SMALLER THAN NO 200 SIEVEOTHER SEE TEXT IF APPLICABLE
PORTION OF SAMPLE RETAINED

GS GRAIN SIZE SEE SEPARATE FURA FOR DATA
300LB HAMMER 30INCH

DROP FOR ARCHIVE OR ANALYSISANALYSI
AL

ATTARBERG LIMITSLIMIT SEA SEPARATE FIGURE FOR DATA
140LB HAMMER 30INCH DROP GT OTHER GEOTECTINICAL TESTING

PUSHED
CA CHEMICAL ANALYSTSANALYST

ROTOSONLC
4

AIR ROTARYROCK ROUFLUWALER
WASH ROTARY ROCK APPROXIMATE WATER ELEVATION AT TIME OF DRILLING ATO OR ON DATE NOTED GROUNDWATER
OTHER SEE TEXT IF APPLICABLE AID LEVATSLEVAT CAN FLUCTUATE DUE TO PRECIPITATION SEASONAL CONDITIONSCONDITION AND OTHER FACTORS

I4ASSOCIATESASSOCIATE

NOAHNOAH BOEING FIELD

SOIL CLASSIFICATION SYSTEM AND KEYSEATTLE WA
FIGURE
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NOD

SLR1

SAMPLE DATA SOIL PROFILE GROUNDWATER

II

41

0

CA

IL

M

C

DRILLING METHOD GEOPROBETM

GROUND ELEVATION FF1

DRILLED BY
CASCADE DRILLING INC

AC

0
0

00

SPNAIT AND
ASPNATT

BASE

0V
0Q

BROWN FINE TO MEDIUM SANI WITH GRAVEL

MEDIUM DENSE MOIST NO ODOR NO SHEEN

ROADBASE MATERIAL

SI LIROWN FLFLE 10 MEDIUM SANLI LOOSE WAT

NO ODOR NO SHEEN

ATD

0
41

2

BORING COMPLETED 112206

TOTAL DEPTH OF BORING 60 IT

E

TO
NOTESNOTE 1 STRATIGRAPHIC CONTACTSCONTACT ORE BASED ON FIELD INTERPRETATIONSINTERPRETATION AND ARE APPROXIMATE

2 REFERENCE TO THE TEXT OF THISTHI REPORT IS NECESSARY FOR PROPER UNDERSTANDING OF SUBSURFACE CORIDILIENS

3 REFER TO SOIL CLASSIFICATION SYSTEM AND KEY FI9URE FOR EXPLANATION OF
GRAPHICSGRAPHIC AND SYMBOLS

I4ASSOCIARSASSOCIAR

I
C

NORTH BOEING FIELD

SEATTLE WA

FIGURE

LOG OF BORING SLR1
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SLR2

D

05
EC

SAMPLE DATA SOIL PROFILE GROUNDWATER

A

0
LI

A
CO

0

9

0

A
CO

C

DRILLIRTG METHOD GEOPROBET

GROUND ELEVATION FT

DRILLED
CASCADE DRILLING INC

AC PAPHALT AND BASE RIRSTENAL

J

BROWN GRAVELLY FINE TO MEDIUM SAND
DENSE MOIST NO ODOR NO SHEEN

SP

SP

ATD

GRAY AND BMWN FINE TO MEDIUM SAND
LOOSE WET NO ODOR NO SHEEN

COLOR CHANGE TO BLACK SHEEN VISIBLE ON SOIL

O

1O

I4AASSOCIATESASSOCIATE

BORING CONPLETED 112206

TOTAL DEPTH OF BORING 6 IT

J

CFL

NOTESNOTE 1 STRATLGRAPHLC CONTACTSCONTACT ARE BASED ON FIELD INTERPRETATIONSINTERPRETATION AND ARE APPROXIMATE

2 REFERENCE TO THE TEXT OF THISTHI REPORT IS NECESSARY FOR PROPER UNDERSTANDING OF SUBSURFACE CONDITIONS

3 REFER TO SOLT CLASSIFICATION SYSTEM AND KEY FIGURE FOR EXPLANATION OF GRAPHICSGRAPHIC AND SYMBOLS
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BORING COMPLETED 11122106

TOTAL DEPTH OF BORING 60 FT

NOTESNOTE 1 SLRATIGRAPFLIC CONTACTSCONTACT ARE BASED ON HELD INTERPRETATIONSINTERPRETATION AND ARE APPROXIMATE

2 REFERENCE TO THE TEXT OF THISTHI REPORT IS NECESSARY FOR PROPER UNDERSTANDING OF SUBSURFACE CONDITIONS

3 REFER TO SELL CLESSITICATION SYSTEM AND KEY FIGURE FOR EXPLANATION OF GRAPHICSGRAPHIC AND SYMBOLS

LANDAU
ASSOCLARESASSOCLARE

SLR3
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SLR4

SAMPLE DATA SOIL PROFILE GROUNDWATER

Z7E

A

A

A

0

A
A
CI

A

DRTHING
METHOD0PR0BE1M

GROUND ELEVATION FT

DRILLED BY CASCADE DRILLING INC

ASPHALT AND BASE RNATELLAL

UROWN FINE TO MEDIUM SAND WITH RAVEL

MEDIUM DENSE MOIST NO ODOR NO SHEEN

ROADBASE MATERIAL

SP

AID

GREY TINE TO MEDIUM SAND LOOSE WET NO
ODOR NOAFLEEN

BROWN TO BLACK FINE SAND WITH WOOD DEBRISDEBRI

AND SHELL FRAGMENTSFRAGMENT MEDIUM DENSE

WETHEAVY SHEEN VISIBLE LIGHT

PETROLEUMTYPE ODOR

SP

A

6

TIORIRIG COMPLETED 1122106

TOTAL DEPTH OF BONNY 60

10
NOTESNOTE 1 STRAUGRAPHICCOOFACTSSTRAUGRAPHICCOOFACT ARE BASED ON FIELD INLERPRETAHONSINLERPRETAHON END ARE APPROXIMATE

2 REFERENCE TO THE TEXT OF THISTHI REPORT IS
NECESSARY FORE PROPER UNDERSTANDING OF SUBSURFACE CONDITIONSCONDITION

3 RATER TO SOIL CLASSIFICATION SYSTEM AND KEY FIGURE FAR EXPLANATION OF GRAPHICSGRAPHIC AND SYMBOLS

LANDAUASSOCLARESASSOCLARE

IN

IC

J

0
CO

NORTH BOEING FIELD

SEATTLE WA LOG OF BORING SLR4
FIGURE
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SLR5

0
EC
IS

SAMPLE DATA SOIL PROFILE GROUNDWATER

RLRLLNN MAFHN GEOPROBATM40

CI

A
CS

C
C

GROUND ELEVATION IT

DRILLED BY CASCADE DRILLING INC

AC ASPHALT AND BASE MATERIAL

ATO

SF

SF

SP

00
0

0
10

00

TOWN ANE GRAY TINE TO MEDLUTN ANL WITFL

GRAVEL TO GRAVELLY FINE TO MODIUM SAND

DENSE WET RIO ODOR NO SHEEN

GREY LINE TO MEDIUM SAND LOOSE WET NO
ODOR NO SHEEN

BLACK AND ORANGE SAND WITH COAL AND ASPHALT

FRAGMENTSFRAGMENT MEDIUM DENSE WET NO ODOR NO

SHEEN

CI

2

4

IA

0
CO

C
UJ

BONING COMPLETED ILFLOSILFLO
TOTAL LEPLH OF BORING 60 1

NOTESNOTE 1 STRATIGRAPHLC CONTACTSCONTACT ERE BA5ED ON FIELD INTERPRETATIONSINTERPRETATION AND ARE APPROXIMATE

2 REFERENCE TO THE TEXT OR THISTHI REPORT IS
NECESSARY

TAR
PROPER UNDERSTANDING

OF SUBSURFACE CONDITIONS

REFER TO SO CLASSIFICATION SYSTEM AND KEY FIGURE FOR EXPLANATION 01 GRAPHICSGRAPHIC AND SYMBOLS

LANDAU
ASSOCIATESASSOCIATE

NORTH BOEING FIELD

SEATTLE WA LOG OF BORING SLR5
FIGURE



TABLESOIL ANALYTICAL RESULTSRESULTNORTH BOEING FIELD

KILI 4234 SK2SSK2 5247 2R14 KA12 226445 22572 525572 55574 SLH4 57

VG75 47 SGO 65714 45771 477 477 42105 2A7 4277 4177 1150 GA OO

5122277 172210 112275 1122175 1722175 17 2L0L 112206 1122 112 22775 11221 112105 122175 1722TCLP METALSMETALEPA METHOD 021887477A 71194

72I 72 72

BARU

224 024 101

IL 02

IIE 01

00 00007 000

2 2UTOTAL PETI4OLEOM HY2RO2A420NSHY2RO2A420NNWTPOIO MGKG

4 21141574 0

47

26 44

775

42 320 20POLV7HLOR744A7ED BPHENOLSBPHENOL PBSEPA METHOD 4082 429 KG

112 490 440 24 175 4400 35 12 43

AL 41 34 4402 447 2407 740 447 45 4702 21I 22 42 75 32

O7244 1972 4400 487 12702 440 00 42 2221970 200202 217 400272 207200 35 03 2327 127

AL 71775 4S 4474 247 47 1400 SU 872 427 24 32 33

1221 402 44002 2402 7400 447R 37 33 52

12131 457 44075 2DB 1200 447 22IA

LB 32 1207 202007 440 700 077 750 075 2307 121OLATILE ORGANIC COMPOUNDSCOMPOUND 7002EPA METHOD 82406 OGLKG

517 1111754111

74SNYRULO 2

411SYEO 1141ASOLONO

7427511 32141LLUOKIOROLSONO 142OCCIOLOOLSANE 142186 I17L1I4172757R7

142L2OCHOROOTLE

85754 IAL27COOESA

7420018114111 115 ETA

14

VLY 1722
SD 01170 10 11 II 11

12 0501577 722 14213 BOSORO

14

1134541224112115210 LOSOSUASLOSOSUA SO

C
IF

O
CO

CO
CO



TABLESOIL ANIALYTICAL RESULTSRESULTNORTH BOEING FIELD

41 LP R14 25S25 12 SR

SR 44 S44 4 4 HO

614 01 04 16 101 10 14 61

2 KO CS

11221K 11225 22106 LISP 08 12205 111220 IL J 22106 22 12 16 22 2140 11

IS TILE

52

11T BOOTHSBOOTH 14

OILY PB

HA ETHOSETHO 14

SILTY BERYCILVELE
O0YERE 14

ILYORE 01020HZ 14

ISO OOOBOLZIE 14K

14 DOLT 0040400 14

60 0480

LIDSLID EE

14

81 PUPHLOLOPLRPANE
141 L4DCL

ST R0LIYLBOZOFLR 14L4TRARETFLYISOAOI 14

ETYORET3B RAE

14

4114 SO RNETFLA 14P200HLALHLI PALE

142
RU016ROPYTBESEENE ORYLBENZELE11160112HZ 14U

IT BTE BERROERO

SEC

SUTYLBENSETE
RI EROPYL CEO

42

03405 BESIDE 141

24 LICHI01000SEE
104611 ENE

66IZSLRHBEEE 652

IGX YR 448 1640 2AR 420KRR TGAMB VI SI 410 PPM

14 ALESALE THE ALA 410 0100 01

DETESTED AT THE GIVESGIVE 116604 ITLL

LED ALEETHEANAYA COO DETECTOR TOE GLUE CC

40184 LID 00

SIT FLLAL4AD0T401YRSLLALEDVAUE AAYESLALE 004 48 1108 LALALYAT 010 111461 TOPE CAL OAT

T4D NEL ICED8

RE NIL ALSO DIRECTED ALALVLSALALVL001014 0000 O14A 04 400006 AD L0

SIB DAISDAI ROLE

00 1410160 000 ROOF IGEURLE HOE

WITSWIT TB SOT
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